Introduction
An increase in perinatal morbidity and mortality demonstrates that maternal gestational diabetes in neither a minor nor harmless variant of diabetes mellitus [1, 8, 15] . Since the high fetal risk factor in the overt from a diabetes mellitus is partly due to morphologically manifest placental insufficiency [2, 3, 4, 5, 6, 7, 13, 14] , we were interested to determine if histopathologic changes also occur in gestational diabetes. To this end, we examined morphometrically the placental terminal villi of 26 patients with gestational diabetes. Results from our previous studies of normal [9] and diabetic placentas [14] served as controls.
Material and methods
Twenty-six patients with pathologic blood glucose levels after a positive oral 100 g glucose tolerance test of J. B. O'SULLIVAN [10] form the basis of this study. During pregnancy, 14 patients could be managed on diet alone whereas 12 required insulin therapy. The placentas studied were all from gestations greater than the 37th weeks. Gestational age in all cases was established by early sonographic evaluation. The clinical data of the overt diabetes group demonstrated no marked deviations when compared with the control group. With gestational diabetes, there was a marginally higher incidence of obesity and multiparity.
Placentas were fixed in 10% formalin immediately after delivery, and random sections were taken and stained with hematoxylin and eosin. Fifty terminal villi in the periphery of the placentas or cotyledons were morphometrically studied. Three separate sections were examined for each patient.
The following parameters were determined:
-villous surface area and circumference, -total surface area, circumference, -number of villous vessels, -degree of vascularization, -number and length of epithelial plates, -villous circumference coverage by epithelial plates, -number of vessels directly involved in resorption via epithelial plates.
Statistical calculations were performed on the TR 440 (Siemens) at the computer center of the University of Ulm by analysis of variance.
The study presented is based on the same measurements, methods, and instruments (Kontron, Videoplan) as were the controls. The image analysis system used has a failure rate of < 1%, with an operator's failure rate of 1.5%.
Results
The values for the surface areas of terminal villi (2210 ±160 μηι 2 ) were found to lie almost midway between those for normal placentas (1977 ±190 μηι 2 ) and those for the diabetic control group (2484 ± 296 μηι 2 ). There is no statistically significant difference (Figure 1 ). This also holds true for the villous circumference (Table I) villous vessels (Table I ). The number of vessels is reduced compared to the normal group (p < 0.01), but corresponds to the values of the diabetic group (Table I) . For the degree of vascularization (gestational diabetes: 29.1 ± 12%, overt diabetes 26.9 + 8.5%, normal: 35.8 ± 10%), the number of vessels involved in resorption via epithelial plates as well as the parameters of the epithelial plates were mostly found to lie between the values of normal and diabetic placentas, with only moderate differences between the groups (Table II, Figure 3 ).
Discussion
There is general agreement regarding the retarded maturation of surface areas of terminal villi from diabetic patients [3, 5, 6] . The question whether these pathologic changes are correlated either with the White stages [11, 14, 16, 17] or with blood glucose levels [2, 4] is a controversial issue. Gestational diabetes is characterized by short duration combined with apparently normal blood glucose levels before pregnancy. It usually responds well to therapeutic blood glucose control during pregnancy.
In overt diabetes, retarded maturation is most conspicuous in the placental vasculature [4, 13, 14] . Surprisingly, we observed even lower values in gestational diabetes when compared with diabetic pregnancies which is in accordance with SENFT [12] .
The retarded maturation of terminal villi affects the same structures in gestational diabetes as in overt diabetes although less pronounced. Placental insufficiency may occur in gestational diabetes as a result of the retarded vascular maturation.
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larization, and development of epithelial plates yielded values lying somewhere between those of non-diabetic patients and those of patients with overt diabetes. Only the surface areas of the vessels were reduced to levels lower than in overt diabetes. Our findings appear to explain the occasional development of acute placental insufficiency.
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